This paper presents preliminary results from the development of the IMPETUS model, a domestic water demand microsimulation model which was developed to estimate the results of a range of scenarios of domestic demand under drought conditions. The model is intended to enable water resource management practitioners to assess the likely impact of potential interventions in particular catchment areas. It has been designed to be driven by seasonal catchment level forecasts of potential hydrological droughts based on innovative climate and groundwater models. The current version of the model is driven by reconstructed historical drought data for the Colne catchment in the east of England from 1995 to 2014. This provides a framework of five drought phases (Normal, Developing, Drought, Severe Drought and Recovering) which are mapped to policy driven interventions such as increased provision of water efficiency technologies and temporary water-use bans. The model uses UK Census 2011 data to develop a synthetic household population that matches the socio-demographics of the catchment and it microsimulates (at the household level) the consequences of water efficiency interventions retrospectively (1995)(1996)(1997)(1998)(1999)(2000)(2001)(2002)(2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013)(2014). Demand estimates for reconstructed drought histories demonstrate that the model is able to adequately estimate end-use water consumption. Also, the potential value of the model in supporting cost-benefit analysis of specific interventions is illustrated. We conclude by discussing future directions for the work.
INTRODUCTION
The Department for Environment, Food and Rural Affairs (DEFRA ) states that as a result of growing population, and changes in the way people use water in the UK, more than half of the current public water supply is for residential use. As a result, controlling domestic water demand is a priority in the UK. Whilst work on improved 'water supply' side forecasting is well established, limited attempts to effectively address uncertainties related to climate change and water demand management measures in demand forecasting models for longer term resource planning purposes have been reported. In the UK, the total range of forecasts found in Water Resource Management Plans of UK water providers is almost 50%, demonstrating the uncertainty and the high geographic variance of water demand (Atkins ) . As a result there are few tools that can enable stakeholders to assess the likely costs and benefits of particular conservation and/or intervention measures (Parker & Wilby ) .
There is a general consensus that the UK will probably experience warmer conditions and lower summer rainfall (Jenkins et al. ; Parker ; Water UK ) Repeated occurrences of dry winters, prolonged lack of rainfall and lack of ground water recharge due to urban flooding, can lead to drought conditions which in turn increase the risk of water resources not meeting quality standards (Met Office ; Environment Agency UK ). In south-east England, a region already suffering water stress, summer precipitation is projected to decrease by 9% by the 2080s (Jenkins et al. ) . Droughts have severe impacts on societies, economies, and agriculture and forward planning is critical for managing the potential impacts of drought.
Early warning of impending drought conditions making use of improved meteorological, hydrological and also demand forecasts would enable stakeholders to take appropriate demand mitigation actions and to effectively manage diminishing water resources to minimize adverse impacts.
Continued lack of rainfall can lead to temporary water restrictions imposed by water providers on non-essential uses such as garden watering and car washing. A few studies show that temporary use bans (TUBs) can decrease consumption by over 30%, especially for high water users (Polebitski & Palmer ) . In parallel, UK water providers have been launching domestic water efficiency initiatives over the past ten years and recent research has shown that there is scope for substantial per capita water savings especially if the programs are focused on certain groups such as smaller and financially stretched households (Manouseli et al. ).
However, little is still known about householders' response to drought or water efficiency measures in the UK and there are few if any studies which incorporate this evidence into models of demand forecasting in support of operational decisions about the most likely cost-effective drought management measures. In addition, accurate long term forecasting is restricted by the difficulties in gathering all the necessary data, as it is usually hard and costly to collect 
RESULTS AND DISCUSSION

Results validation for IMPETUS baseline model
The 'At Home with Water' report (Energy Saving Trust )
analyses water use in British households, using datasets of self-reported water demand information of more than 86,000 households, recorded through the Water Energy Cal- shower use and over-estimates bath use. However, given that the EST estimates used a self-selecting sample who may have been more likely to be 'careful' water users, this may be because respondents to the Water Energy Calculator were more likely to use showers than baths. Figure 3 presents the distribution of micro-components across all months for 2012 once all the adjustments described were implemented for the seasonal consumption model (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) . In general, metered households appear to consume less water than non-metered ones for all end uses whilst some signs of seasonality can be 
Limitations
It should be noted that the regression coefficients used are part of an overall model of each micro-component's consumption (l/day) and include a range of covariates that are not in our model such as day of the week, ACORN class, temperature range, rainfall over the previous seven days and an estimate of soil moisture deficit. This means that it may not be entirely appropriate to apply just the occupancy, climatic and monthly coefficients in the baseline estimation. However, without the ability to re-estimate the regression coefficients (Parker ) with the reduced variable set, we have little choice.
CONCLUSIONS
Overall, the IMPETUS microsimulation model of micro-component consumption at the household level was able to adequately estimate end-use water consumption, subject to the limitations described above. Our model slightly overestimates some end uses as described earlier. Accounting for the 
